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MKMNVESFNLDHTKV'KAPYVRIADRKKGVNGDLIVKYDVRFKQPNRDHM' 
MPDMANVE S FDLDHTKVKAPYVRLAGVKTT PKGDQ I SKY DLRFLQ PNQGAI 
MPLLDSFKVDHTKMNAPAVRIAKTMLTPKGDNITVFDLRFCIPNKEIL 
MPLLDS FKVDHTKMPAPAVRLAKVMKTPKGDDISVFDLRFCI PNKDIM 
MKKITSFTIDHTKLN-PGIYVS-RKDT FENVIFTTIDIRIKAPNIEPI 
MVKVESFELDHTKVKAPYVRKAGIKIGPKGDIVSKFDLRFVQPNKELL- 
MPLLDS FKV DHTRMHAPAVRVAKTMTT PKGDT I TVFDLRFCVPNKE I L 
MPLLDS FAV D H T RM QA, PAVRVAKTMNT PH GDA I T V FD L R FC I PN KE VI^ 
MPLLDS FTY D H T RM NA. PAVRVAKTMQT PKGDT I T V F D L R FTA PN K D I L 
MPLLDS FTVDHTRMEAPAVR VAKTMNTPHGDAI TVFDLRFCVPNKEVM- 
MPLLDS FTVDHTRMNAPAVRVAKTMQT PKGDT I TVFDLRTMQPKDI LS ■ 
MPSVESFELDHNAWAPYVRHCGVHKVGTDGWNKFDIRFCQPNKQAM- 
MPTVESFELDHTIVKAPFVRPCGTHKVGTNGEVNKFDIRFFQPNKQAl'!' 
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DMPSLHSLEH LVAE 1 1 RNHAN YW DW S PMGC 

DPAAI HTLEHLLAGYMRDHLE GWDVSPMGC 

SPKGI HTLEHLFAGFMRDHLN-GDSIEI IDISPMGC 
-SEKGTHTLE H L FAGFMRDHLN- SNSVE 1 1 DI S PMGC 
I ENAAI HTI E H I GATLLRNNEV— WTEKI VY FGPMGC 

-SDKGMKTLEHFLAGFMREKLD DVIDISPMGC 

-PEKGI KTLE H L FAGFMRDHLN-GNGVE 1 1 DI S PMGC 
-PEKGIHTLEHLFAGFMRDHLN-GNGVEI IDISPMGC 
-SEKGI HTLEHL^AGFMRNHLN-GDSVEI IDISPMGC 
■PERGI HTLEHLFAGFMRNHLN-GNGVE I IDISPMGC 
■ERGAI HTLEH Y LAFYMRNHLN-GSQVEI IDISPMGC 
KPDTI HTLEHLLAFTIRSHAEKYDHFDT IDISPMGC 
■KPDVI HTLEH LLALNIRKFAEAYDHFDV I DLS PMGC 
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QT G F Y LT V LNH DN Y T E I L EV L E KTMQDVL KAK E V 

RTGMYMAVIGEPDEQGVMK.AFEAALKDTAGHD-Q-PI 

rtg fymsl i gt pneqkv sea w lasmq dvl gvqdqas i 
rtgfymsligtpdeksiakpweaamkdvlsvsdqsk: 
rtgfyliifgdyeskdlvdlvswlfseivnfse—p: 

ktgfy lts fgdi dvkdi i eale yslskvle qee 

rtgfymsligtps e qqvadaw lasmq dvlnvkdq s k 
rtg f ymsl i gt pdeqrvadawkaamadvlkvqdqnq i 

RTGFYKSLIGTPSEQ QVADAW I AAME DVL KVE NQNK I 
RT GFYXSLIGT PDE QRVADAV,' KAAME DVL KVQDQNQ I 
RTGFYXSLI GAPTEQQVAQAWLAAMQDVLKVESQEQ I 
QTGYYLWSGEPTSAEIVDLLEDTMKE-AVEIT — EI 
QTGFYLIMSGKPTVEEIIDVLEQTMKYSLELE— EV 
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PASNEKQCGWAANHTLEGAQNLARAFLDKRAEWSEVGV 

PGVSELECGNYRDHDLAAARQHARDVLDQGLKVQETILLER 

PELNIYQCGSYTEHSLEDAHEIAKNVIARGIGVNKNEDLSLDNSLLK 

PELNIYQCGTCAMHSLDEAKQIAQKVLNLGISIINNKRLKLENA 

PGASDKECGNYKEHNLDMAKYESSKfLQILNNIKEENLKYP 

PAANELQCGSAKLHSLELAKSHAKQVLENGISDKFYVE 

PELNEYQCGTYQMHSLAEAQQIAQNVLARKVAVNKNEELTLDEGLLNA 

PELNVYQCGTYQMHSLSEAQDIARHILERDVRVNSNKELALPKEKLQELHI 

PELNEYQCGTAAMHSLDEAKQIAKNILEVGVAVNKNDELALPESMLRELRID 

PELNVYQCGTYQMPSLQEAQDIARSILERDVRINSNEELALPKEKLQELHI 

PELNEYQCGTAAM^SLEEAKAIAKNVTAAGISVNRNDELALPESMLNELKVH 

PAANEKQCGQAKLKDLEGAKRLMRFWLSQDKEELIKVFG 

PAANEKQCGQAKLKDLDGAKKLMTYWLSHEKDSLTKVFES 
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Figure 1 Sequence alignment of LuxS proteins. Color coding: red - greater 
than 92% identity (or homology in the case of F/Y, S/T, or D/E) and green = 
hydrophobic residues (A/V/I/L/M/W/Y/F) . At the bottom is indicated the 
residue numbering employed as well as the common secondary structure elements 
determined in this invention with 3 = 3/10 helix, S = beta strand, and H = 
alpha helix. 
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FIG. 2. Represenatative diffraction image from a H. pylori LuxS crystal analyzed in this 
patent. 




261295-1 



FIG 3. Represenatative diffraction image from a Kinfluenzaei LuxS crystal analyzed in this 
patent. 
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FIG 4. Representative diffraction image from P2i spacegroup D. radiodurans LuxS crystals 
analyzed in this patent. 
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FIG 5. Represenatative diffraction image from C2 spacegroup D. radiodurans LuxS crystals 
analyzed in this patent. 
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FIG. 6B Ribbon diagrams of the H. influenzae LuxS protein, molecule A. 




H. influenzae LuxS (molecule A) 
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FIG. 7B Ribbon diagram of H. influenzae LuxS as a dimer with the bound methionines 
indicated in ball and stick. 



H. influenzae Dimerization 
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FIG. 8. Stereo image of C-alpha backbone of the H. pylori LuxS protein (same orientation as 
in FIG. 2A) 
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FIG. 9 A Region of high sequence variability in LuxS as represented by Helix 3 (see FIG. 1). 
Helix 3 is the central (diagonal) helix closest to the observer. 
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FIG. 9B Region of high sequence conservation in LuxS as represented by Helix 2 (see FIG. 
1). Helix 2 is the central (vertical) helix closest to the observer. 
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FIG. 10A The putative active site of LuxS. 



O 
« 

III 

m 

m 

M< 

ry 
o 

4= 

o 

O 



261295-1 




261295-1 



H. influenzae LuxS dimerization 




FIG. 12. SPOCK diagram of the molecular surfaces of the two molecule in the asymmetric unit of H. 
influenzae LuxS, cut away partially to reveal binding of the methionine ligands (ball and stick) and a 
channel through the opposing monomer leading out to the surface. A second channel to the binding site 
can also be seen. Worms represent the backbone atoms of the proteins in the cut away region. 
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FIG.13A Molecular surface diagram of the H. influenzae LuxS dimer, separated and rotated to the viewer. 
The methionine ligand are represented as ball and stick, one per monomer with the virtual gold ligands 
representing where the methionine would lay across the opposing molecule. Red represent negative 
potential and blue positive potential. The charge complementarity of the dimerization is clear. 
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FIG. 13B Molecular surface diagram of the H. influenzae LuxS dimer, separated and rotated to the viewer 
The methionine ligand are represented as ball and stick, one per monomer with the virtual gold ligands 
representing where the methionine would lay across the opposing molecule. Green represents conserved 
hydrophobic residues and red other conserved residues in the LuxS family (same as the color coding in 
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